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Abstract

This study aims to investigate the determinants of financial solvency for Algerian insurance
companies and the strength and direction of their impact on the solvency margin of these compa-
nies. This was done by constructing an econometric model of financial solvency and its influencing
variables using the Autoregressive Distributed Lag (ARDL) methodology with Eviews 12 software
for the period 1998-2021. The study found that the determinants of solvency—namely, insurance
premiums, compensation, financial investments, and technical provisions—maintain a long-term
equilibrium relationship with financial solvency. The findings revealed that a 1% increase in insur-
ance premiums, financial investments, and technical provisions will lead to an increase in the finan-
cial solvency margin by 1.75%, 0.38%, and 0.78%, respectively, in the long term. Moreover, the
study identified a long-term inverse relationship between compensation and the financial solvency
margin, where a 1% increase in compensation results in a 1.79% decrease in the financial solvency
margin. Additionally, the study found that any 1% shock to solvency determinants will have a last-

ing impact for one year and seven months before returning to its normal equilibrium state. The
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study recommends adopting an underwriting policy that increases the value of insurance premi-
ums, thereby enhancing technical provisions and ensuring their optimal investment. It also empha-
sizes the importance of investment activities by reassessing the optimal composition of financial
investments. Furthermore, it highlights the necessity of minimizing the negative impact of insur-
ance compensations on financial solvency by swiftly addressing incurred losses to strengthen sol-
vency and reinforce the financial stability of insurance companies.

Keywords: Financial Solvency Margin, Solvency Determinants, Insurance Companies, Alge-

rian Solvency System, ARDL.

Introduction

The third chapter of this study aims to measure the impact of financial solvency on Algerian
insurance companies and its determinants as the final step of this research. This chapter evaluates
the Autoregressive Distributed Lag (ARDL) model from statistical and economic perspectives
by testing the extent to which the study’s determinants affect the financial solvency margin of in-
surance companies for the period 1998-2021.

Section One: Evaluating the Model from Statistical and Economic Perspectives

The study seeks to establish the relationship between the financial solvency margin of Al-
gerian insurance companies and four key determinants:

¢ Insurance premiums

e Compensations

¢ Financial investments

e Technical provisions

To achieve this, the study employs annual time-series data spanning 1998-2021 and utilizes
the Eviews 12 statistical software to identify the statistical relationship between the variables.

Additionally, the software helps in determining the nature of the effect between the inde-
pendent variables (determinants)—insurance premiums (LIP), compensations (LCP), financial
investments (LFP), and technical provisions (LTP)—and the dependent variable, the financial
solvency margin (LSM). The study further analyzes the results and tests hypotheses to understand
the impact of each independent variable on the dependent variable.

Section Two: Identifying Study Variables and Time-Series Stability Analysis

This section focuses on identifying the study’s variables, with the financial solvency margin
being the most significant tool used by regulatory bodies to monitor and analyze the financial
health of insurance companies. Moreover, it investigates the stability of the time-series data used in
the study.

Subsection One: Identifying Study Variables
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The selection of study variables is based on economic theory and previous studies, with

particular emphasis on insights derived from the theoretical framework. The study identifies the

key determinants influencing the financial solvency margin of insurance companies during the

1998-2021 period, as summarized in the following table:

This chapter provides an empirical analysis of the financial solvency determinants of Algeri-

an insurance companies. By utilizing the ARDL model and statistical software, the study aims to

offer a comprehensive understanding of the long-term equilibrium relationships between solvency

determinants and the financial solvency margin. The results of this research contribute to financial

policy recommendations aimed at enhancing the financial stability of the insurance sector.

Study Variables and Their Coding

Variable Variable in
Variable Definition Type Code
Name English
The additional capital reserve that insurance
companies must maintain to handle unex-
Solvency Solvency
pected events. It provides an additional source [Dependent LSM
Margin Margin
of capital to deal with unforeseen circum-
stances, thereby protecting customers.
The amount paid by the insured to the insur-
Underwritten |er to benefit from the granted coverage, which Insurance
Independent LIP
Premiums is compensated according to contractual Premiums
terms in case of the insured risk occurrence.
A fundamental expense for insurance com-
Compensatio |panies, representing the amounts paid to poli- Compensation
Independent LCP
n Paid cyholders or beneficiaries when the insured Paid
risk materializes.
Considered one of the pillars of financial sol-
vency, it is a crucial element for insurance
Financial Financial
companies as it represents the investment of a |Independent LFP
Placements Placement
portion of collected funds. It is one of the
primary sources of profit.
Technical Reserves maintained by insurance compa- Technical
Independent LTP
Provisions nies to cover their losses over specific periods. Provisions

Source: Prepared by the researcher
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Importance of the Solvency Margin

The solvency margin indicator was chosen for the econometric study as it is the most critical
tool that regulatory bodies can use to monitor insurance companies. Its primary purpose is to en-
sure more effective risk management for these companies. Insurance firms retain it as the key
measure of their ability to meet financial obligations. Therefore, this study presents the importance
of the solvency margin in insurance companies and its analysis.

1. The Importance of the Solvency Margin

The solvency margin is the most crucial tool for supervising insurance companies. The finan-
cial position of these companies can be jeopardized for various reasons. The solvency margin
serves as a safety net to protect the public and insurance companies from competitive pressures. It
works in favor of both the public and insurers that adopt prudent underwriting policies. It also
enables supervisory authorities to verify the company's ability to meet its obligations. The solvency
margin aims to provide an early warning to the company before it reaches financial insolvency,
allowing for corrective measures or regulatory intervention. If the company is unwilling or unable
to take corrective action, the solvency margin should be large enough to allow timely intervention.

2. Development of the Solvency Margin (2012-2021)

The following figure illustrates the development of the solvency margin for the period 2012-
2021.

Figure (03-05): Solvency Margin Development (2012-2021) - Unit: Million Dinars

Total Solvency Margin
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Source: Prepared by the student based on the reports of insurance activity in Algeria,
Ministry of Finance, Directorate

From the figure above, we observe that the solvency margin of Algerian insurance companies
experienced a continuous increase throughout the period (2012-2021), rising from 102,397 million
Algerian dinars in 2012 to 208,113 million Algerian dinars in 2021. This increase is attributed to

the rise in total social capital in 2012 and 2013, as well as the increase in underwriting operations
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during the studied period. The table below illustrates the solvency margin level (mandatory mar-
gin) for the period (2012-2021).
Table No. (03-08): Solvency Margin Level for the Period (2012-2021) (Unit: Million Di-

nars)

Year 2012 2013 2014 2015 2016 |2017 2018 | 2019 (2020 2021

Solvency (102,39 |108,45/109,21 | 116,7 (121,90 |127,27 | 136,4 | 142,84 (150,85 | 208,1
Margin 7 0 7 17 3 0 51 7 9 13

Technical
Provision {105% [91% |90% 96% |98% 93% 97% | 92% [97% 92%

S

Number

of Times

Premiums|143% | 105% |87% 93% [94% |95% 99% | 97% |110% 111%

Number

of Times

Source: Prepared by the student based on insurance activity reports in Algeria, Ministry of
Finance, Insurance Directorate, years (2012-2021).

From the previous table, we observe that Algerian insurance companies have continued to
achieve a very high solvency margin compared to the size of premiums from 2012 to 2021, reach-
ing 111% in 2021, which is equivalent to five times the legally required minimum.

Additionally, the solvency margin represents 92% of technical provisions in 2021, which
amounts to seven times the legally required minimum. This reflects the extent to which Algerian
insurance companies comply with existing regulations and adhere to the necessary conditions to
ensure their continuity and maintain their presence in the market by demonstrating their ability to
meet their financial obligations to creditors.

Section Two: Examining the Stability of Time Series

The stability test of time series is one of the most important tests aimed at determining the
degree of integration of time series to avoid obtaining a spurious regression. Additionally, it helps
in identifying the appropriate econometric model to measure the relationship between variables by
following these methods:

First - Graphical Representation of Time Series for Study Variables:

From the figure below, which illustrates the time series of the study variables in their logarithmic
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form, it is evident that all five time series exhibit a general trend. The presence of both a general
trend and a constant in the time series of the study variables has been verified by conducting re-
gressions for the five variables on both the constant and the general trend. The results indicate that
both the constant and the trend are statistically significant in all models.

Figure No. (03-06): Graphs of Time Series
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Source: Prepared by the researcher based on the outputs of Eviews

Second - Unit Root Test Results:

The stability of time series is verified by detecting the presence of a unit root. Unit root tests
are conducted through three regressions:

1.Without a trend and with an intercept.

2.With an intercept only.

3.With a trend and an intercept.

Empirical studies rely on one of these models based on their characteristics, particularly
whether they include a constant or a trend.

The following table presents the results of the unit root test using the Augmented Dickey-
Fuller (ADF) test and the Phillips-Perron (PP) test.

Table No. (03-09): Unit Root Test Results (ADF-PP)

Augmented Dickey-Fuller (1979)

Observati | P- Critical
ADF-stat |Variables
on value |Value
0.014
I(1) 6 -3.632896 -4.2256386|LSM
0.049
I(1) 8 -3.632896 -3.635360 |LFP
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0.048

1(0) , -3.622033  |-3.635233 |LCP
0.033

1(1) . -3.644963  |-3.852012 |LIP

1(1) 0.0000]-4.616209  |-8.00855 |LTP

Phillips & Perron (1988)

P- Critical Variable
Observation PP-stat
value |Value S
0.014
I(1) 6 -3.632896 -4.255001| LSM
0.040
I(1) 3 -3.632896 -3.745431| LFP
0.048
1(0) . -3.622033 -3.635233| LCP
I(1) 0.0009 | -4.440739 -5.610890| LIP
I(1) 0.0000 | -4.440739 -16.88971| LTP

Source: Prepared by the researcher based on EViews 12 output.

(* **) Indicates acceptance of the alternative hypothesis (H1), meaning the series are sta-
tionary at significance levels of (5% and 1%), respectively.

Based on the results in the table above, it is clear that all study variables, according to the
Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) models, are non-stationary at their origi-
nal level, except for the LCP (Compensations) variable. The other variables—LSM (Solvency Mar-
gin), LIP (Insurance Premiums), LFP (Financial Investments), and LTP (Technical Re-
serves)—were not stationary because the calculated t-value was lower than the critical t-value at
significance levels of 1% and 5%, indicating acceptance of the null hypothesis (HO: B = 0), mean-
ing the presence of a unit root in the time series data.

After taking the first difference, all variables became stationary at different significance lev-
els, as the calculated t-value was greater than the critical t-value at 1% and 5% significance levels,

leading to the acceptance of the alternative hypothesis (HO: B # 0).
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Thus, we conclude that the time series of the study variables are a mixture of I(0) and I(1)
orders. Consequently, the Autoregressive Distributed Lag (ARDL) model is the most suitable for
measuring and analyzing the relationship between the variables.

Summary of Stationarity Results

Variable
SM |FP |CP |IP |TP
Order of
Integration M MO Mmm

Source: Prepared by the researcher based on Table (03-09) data.

Second Requirement: Results of Estimating the Impact of Study Determinants on the Solven-
cy Margin of Insurance Companies (1998-2021)

After conducting the stationarity test for the time series of all study variables using both
graphical representation and the unit root test, the results showed that the time series exhibit sta-
tionarity at different orders I(0) and I(1) after applying the logarithmic transformation.

Based on econometric studies, the most appropriate econometric model for achieving the
study's objective—measuring and analyzing the impact of the study determinants on the sol-
vency margin of insurance companies in Algeria over a 24-year period (1998-2021)—is the
Autoregressive Distributed Lag (ARDL) model.

This model does not require all time series to be integrated at the same order and is used to
study short-term and long-term effects and the equilibrium relationship between the depend-
ent and independent variables. This approach helps answer the study's main research question.

Subsection One: Determining the Optimal Lag Length and Model Estimation

There are several criteria for determining the optimal lag length for the model. As a first step,
we will select the most appropriate criterion before estimating the study model. The following sec-
tions outline this process:

First - Determining the Optimal Lag Length:

The Akaike Information Criterion (AIC) is a key indicator in selecting the optimal model.
The model with the lowest AIC value is considered the best choice. This step is crucial before esti-
mating the model and analyzing the relationship between LCP (Compensations), LIP (Insurance
Premiums), LFP (Financial Investments), LTP (Technical Reserves), and LSM (Solvency Mar-
gin of Insurance Companies).

The following figure illustrates the results of the optimal lag selection test for the study mod-

el:
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Figure (03-07): Optimal Lag Selection Test for the Model.

Akaike Information Criteria (top 20 models)
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Source: Prepared by the researcher based on the outputs of 12Eviews

Based on the figure and table above, it is evident that the optimal model for measuring the
relationship between the solvency margin of insurance companies and its determinants is the
ARDL (1,0,1,1,1) model, selected from 48 models based on the Akaike Information Criterion
(AIC).

Second - Estimating the Study Model:

After identifying the stationarity level of the study variables and selecting the optimal model
according to the AIC criterion, we proceed with estimating the model in this step. The estimation
results are presented in the following table:

Table (03-11): ARDL Model Estimation Results.
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il eth o AR

Drate: 1 1/0850/25 Tirme: OO0 07F

Sample fadjusted): 19999 2021

Inmncludaed obsaervationmn=s: 22 after adjustrmaents

Plax<irmmurrm dJependaent lags: =2 (Aauatomeatic selaecticomn

PModel selection maethod: Akaikese info criteriomn s
Dymnamic regressors (11 lag., autormatici: LFF LOCF LIF TR
Fixed regressor=s:

rMdumber of modsls evaluate d: 45

Selected PModel: ARDCDLCT, 1, 1, O, 13

rNote: fimal eqguation samiple is larger than selection sample

wWariakl e CoseTfmci=snt =Td. Error T—-=Statistic FroDo. ™
=SR-3 O. 2532502 O 1T=9=295 M. 2S5 7F7O192 O.oO==0
(. o S -0 102550 O.Z2EFa1s —O.=F2E=Z1=F O.F=21=

LFEFFF{—-1%» Oo.=2sS527F9= O.2F F =252 M. Z2Z2F1as= O. 2241
L O 8671593 O 185767 — 563003 (o e B
L —1» —0 . ZF9g a5 O 104272 —= 822390 O o135
L1~ . 162593 O Z22E15 7S . FZAZTDT13 Lo o e B
LTFH -0 A0 FI3E O 1TF&e0O73 —=2 12366 O 0O0O=54
L TFHF{—-1)» O 914323 O Z22E5 G447 = 42191 Lo e e B
— -1 . FZ2E2E9 O 9760393 =1 . FFOoOF1F (o ===
R-—=guared O 9299=2=1= Mean dependeaent var 11 O0a4a7F 15
Adjusted FR-=guarsd O 959499 S . depeaendesnt war O . S=205=1
S E. ofregression O o411 Akwaiks imnto criterionm — . =719 4
SurMm sguaraed resid O OS99 O45 Schwwarz critericaonm -1 . ==EsE2ET7T 1
Log likselibvoodd =20 01274 Hamnmanmn——uaimnm criter. —1 . TFT1Ms5a4a4=
F-statistic 259 9502 Durkin-“"Watsomn stat 1. 525952

Frob(F-statistic) (e el e el

rote: povalues and any subsegquent tests do Mot accounmnt Ffor Mmode1
selectior.

Source: Prepared by the researcher based on the outputs of 12Eviews
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From the table above, the overall significance of the study model is evident, as indicated by
the F-statistic, which is estimated at 259.9602 with a significance level of 0.0000 at the 1% lev-
el. This confirms that the model effectively explains the studied phenomenon. Additionally, all the
estimated parameters in the model are significant at different levels (1%, 5%, and 10%), except
for the financial investments variable (LFP).

Regarding the explanatory power of the model, the adjusted coefficient of determination
(R?) is 0.993313, meaning that 99.3% of the variations in the dependent variable (solvency
margin) are explained by the independent variables included in the model. The remaining
0.7% is attributed to other factors not included in the model. Moreover, the constant term is
significant at the 10% level and has a negative value of -1.728289, indicating that there are addi-
tional factors influencing the solvency margin that were not accounted for in the model.

Section Two: Model Validation Tests

First - Model Validity Test:

After estimating the selected ARDL model using the Akaike Information Criterion (AIC)
and before using it to estimate short-run and long-run effects, the model must undergo several
residual diagnostics tests, including:

e Serial Correlation LM Test

¢ Heteroskedasticity Test

e Normality Test

1. Serial Correlation Test (Breusch-Godfrey Serial Correlation LM Test):

This test examines whether there is serial correlation in the residuals. The null hypothesis
(Ho) states that there is no serial correlation, while the alternative hypothesis (H;) suggests
the presence of serial correlation. If the F-statistic is not significant, it indicates that there is no
autocorrelation in the errors.

The results of the serial correlation test are summarized in the following table:

Table (03-12): Serial Correlation Test Results.

Breusch-Godfrey Serial Correlation LM Test

Prob. F- Prob. Chi- Obs*R-
F(2,12) Statistic [Square(12) Square
0.6 2.3109
0.5298 0.3149
70202 70

Source: Prepared by the researcher based on Eviews 12 output.
From the table above, it is evident that the results of the Breusch-Godfrey Serial Correla-
tion LM Test indicate that the residuals do not suffer from serial correlation issues. The proba-

bility value of the Fisher statistic is 0.5298, which is greater than the 5% significance level.
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Consequently, we reject the alternative hypothesis that assumes the presence of serial correla-
tion and accept the null hypothesis, which states that there is no serial correlation in the re-
siduals.

Heteroskedasticity Test (ARCH Test)

Prob. F- Prob. Chi- Obs*R-
F(1,20) Statistic |Square(1) Square
0.3 0.3691
0.5656 0.5435
41288 18

Source: Prepared by the researcher based on Eviews 12 output.

From the table above, the results of the Heteroskedasticity Test (ARCH Test) confirm that
the model does not suffer from heteroskedasticity issues. The probability value of the ARCH
test statistic is 0.5656, which is greater than the 5% significance level. Therefore, we accept
the null hypothesis, which suggests that the variance of the error term is stable across observa-
tions.

Normality Test of Residuals (Jarque-Bera Test)

The following figure presents the results of the Jarque-Bera Test, which is used to check
whether the residuals of the estimated model follow a normal distribution:

Figure (03-08): Normality Test of Residuals (Jarque-Bera Test Results)

s Series: Residuals
Sample 1999 2021
4 Cbservations 23
Mean 2.77e-15
3 Median 0.007 500
Maximum 0.134168
= Minimum -0.123025
Std. Dew 0067097
Skewness -0.013048
1 Kurtosis 2257259
- - Jarque-Bera 0.529331
o Probability D. 767463
~0.10 -0.05 .00 0.05 0.10 0.15

Source: Prepared by the researcher based on the Eviews12 program

Normality Test (Jarque-Bera Test)

The Jarque-Bera Normality Test provides insight into whether the residuals of the model
follow a normal distribution or not. The results indicate that the probability value of the Jarque-
Bera test is 0.767463, which is not statistically significant at the 5% level. Consequently, we
accept the null hypothesis, which states that the residuals are normally distributed.

Structural Stability Test of the Model
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To ensure that the dataset used in the study does not contain any structural changes over
time and to verify the stability of long-term coefficients along with short-term parameter
estimates, a set of tests has been applied, including:

e Cumulative Sum of Recursive Residuals Test (CUSUM Test)

e Cumulative Sum of Squares of Recursive Residuals Test (CUSUM of Squares Test)

e Ramsey RESET Test, which examines the functional form of the model.

The following figure and table illustrate the results:

Figure (03-09): Structural Stability Test of the Model

0.8

0.4

0.0

-0.4
08 09 10 11 12 13 14 15 16 17 18 19 20 21

—— CUSUM of Squares - 5% Significance

Source: Prepared by the student based on the Eviews12 program

From the above figure, it is clear that the results of the CUSUM and CUSUM of Squares tests
show that the Cumulative Sum of Recursive Residuals (CUSUM) statistic, which is represented
by a central line, falls within the critical bounds (upper and lower limits) at the 5% significance
level. The same applies to the Cumulative Sum of Squares of Recursive Residuals (CUSUM of
Squares) test, which also falls within the critical bounds at the 5% significance level. This con-
firms that the model is stable, its parameters remain consistent upon repeated sampling, and
there is coherence between short-term and long-term error correction results.

Table (03-14): Results of the Model Specification Test (Ramsey RESET Test)

Te Va Prob
st lue f ability
t- 1. 0.13
statistic [604298 |3 27
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Te Va Prob
st lue f ability

F- 2. 0.13
statistic |573772 |1,13) |27

Source: Prepared by the researcher based on EViews12 software.

From the above table related to the functional specification of the model, we observe that
the F-statistic probability is 0.1327, which is greater than the 5% significance level. This
means that the model does not suffer from misspecification issues and is therefore correctly and
appropriately specified.

Thus, after the model has successfully passed all validity tests, we can conclude that it is sta-
tistically robust and can be relied upon in estimating the relationship between the solvency
margin and its determinants in both the short and long term.

Section Three: Results of the Cointegration Test and Determining the Short-Term and
Long-Term Relationship

To confirm the existence of a cointegration relationship, we conduct the Bounds Test,
which allows us to proceed with analyzing short-term results.

First Subsection: Results of the Cointegration Test (Bounds Test)

After ensuring that the model is free from econometric problems, we proceed to confirm
the existence of a long-run equilibrium relationship by applying the Bounds Test, which is
based on the following hypothesis:

e Null Hypothesis (Ho): @1 = @, = @3 = 0 (No cointegration)

¢ Alternative Hypothesis (H4): @, # @, # @3 # 0 (Existence of cointegration)

The null hypothesis (H,) indicates the absence of a cointegration relationship, while the
alternative hypothesis (H;) suggests its presence. This is tested using the F-statistic, which fol-
lows a non-standard distribution and does not depend on factors such as sample size or the
inclusion of a trend variable in estimation.

The calculated F-statistic is compared with the critical values of F:

o If the F-statistic is greater than the upper bound of the critical values, we reject the
null hypothesis (Ho) and accept the alternative hypothesis (H;), indicating the existence of
cointegration between the study variables.

o If the F-statistic is lower than the lower bound of the critical values, we reject the al-
ternative hypothesis (H;) and accept the null hypothesis (H,), meaning no long-term equilib-
rium relationship exists between the study variables.

The following table presents the obtained results:
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Table (03-15): Cointegration Test (Bounds Test)

Sample: Observatio
Test Value
1999-2021 ns: 23
7.1493
F-Statistic K=4
31
Critical Value Lower Significanc
Upper Bound
Bounds Bound e Level
2.20 3.09 10%
2.56 3.49 5%
2.88 3.87 2.5%
3.29 4.37 1%

Source: Prepared by the researcher based on EViews12 software.

From the table above, we observe that the F-Statistic (7.149331) is greater than the up-
per bound of the critical values (4.37) at the 1% significance level. This means that we reject
the null hypothesis (Hp), which states that there is no cointegration among the study variables
(b1 = b, = bz = ... = 0). Instead, we accept the alternative hypothesis (H;), which confirms the
existence of a cointegration relationship (b, # b, # bz # ... # 0).

This indicates the presence of a long-run equilibrium relationship that moves jointly
from the explanatory variables toward the dependent variable (solvency margin).

Second Subsection: Estimation of the Error Correction Model and Short-Term Results

By analyzing the results of the Bounds Test, we confirmed the existence of a long-term
equilibrium relationship between solvency margin and its determinants, namely:

¢ Insurance premiums

¢ Financial investments

e Compensations

e Technical provisions

Thus, we proceed to the next step to examine the impact of these determinants on the sol-
vency margin of insurance companies in the short term through the Error Correction Model
(ECM) in the ARDL framework.

The following table presents the results:

Table (03-16): Short-Term Parameter Estimates

From the above figure, it is clear that the results of the CUSUM and CUSUM of Squares tests
indicate that the cumulative sum test statistic of recursive residuals (CUSUM) represents a central

line that falls within the critical bounds (upper and lower limits) at a 5% significance level. The
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same applies to the cumulative sum of squared residuals test (CUSUM of Squares), which also falls
within the critical bounds at a 5% significance level. This confirms that the model exhibits stability,
and its parameters remain consistent upon repeated sampling. Additionally, there is harmony in
the model between the error correction results in both the short and long term.

Table No. (03-14): Results of the Model Specification Test using the Functional Form

Approach

Te Va Prob
st lue f ability

t- 1. 0.13

statistic |604298 |3 27

F- 2. 0.13
statistic [573772 [1,13) (27

Source: Prepared by the researcher based on EViews12 software

From the table above, which pertains to the mathematical specification of the model, we ob-
serve that the probability value of the F-statistic is estimated at 0.5227, which is greater than the
5% significance level. Consequently, the model does not suffer from an identification problem,
meaning it is appropriately and correctly specified.

Accordingly, after the model has successfully passed all validity tests, it can be said that it has
achieved statistical robustness, making it reliable for estimating the relationship between the sol-
vency margin and its determinants in both the short and long term.

Section Three: Cointegration Test Results and Determining the Short- and Long-Term
Relationship

To confirm the presence of a cointegrating relationship, we conduct the Bounds Test, which
allows us to proceed with analyzing the short-term results.

First Subsection: Cointegration Test Results - Bounds Test

After ensuring that the model is free from statistical issues, we proceed to verify whether a
long-term equilibrium relationship exists by conducting the Bounds Test, which is based on the
following hypothesis:

e Null Hypothesis (HO0): ¢1 = @2 = ¢3 =0 (No cointegration)

o Alternative Hypothesis (H1): @1 # @2 # @3 # 0 (Cointegration exists)

The null hypothesis suggests no cointegration, whereas the alternative hypothesis indicates
the presence of cointegration. The test relies on the F-statistic, which follows a non-standard distri-
bution and does not depend on factors such as sample size or the inclusion of a trend variable in the

estimation.
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If the computed F-statistic is greater than the upper bound of the critical values, we reject the
null hypothesis (which assumes no long-term equilibrium relationship) and accept the alternative
hypothesis, confirming cointegration among the study variables. Conversely, if the computed F-
statistic is lower than the lower bound of the critical values, we reject the alternative hypothesis
and accept the null hypothesis, indicating the absence of a long-term equilibrium relationship be-
tween the study variables.

The following table presents the obtained results:

Table No. (03-15): Cointegration Test - Bounds Test

Test Val
Statistic ue

F- 7.1
Statistic 49331

Critical Value Bounds

Signif Lower Upper
icance Bound Bound

10% 2.2 3.09

5% 2.56 3.49

2.5% 2.88 3.87

1% 3.29 4.37

Source: Prepared by the researcher based on EViews12 software

From the table above, we observe that the F-statistic value (7.149331) is greater than the
upper bound of the critical values (4.37) at a 1% significance level. This means we reject the null
hypothesis (HO: b1 = b2 = b3 = ... = 0), which suggests no cointegration, and accept the alternative
hypothesis (H1: b1 # b2 # b3 # ... # 0), confirming the existence of a long-term equilibrium relation-
ship. This indicates that the explanatory variables jointly influence the dependent variable (solven-
cy margin).

Second Subsection: Error Correction Model Estimation and Short-Term Results

By analyzing the Bounds Test results, we confirmed the existence of a long-term equilibrium
relationship between the solvency margin and the variables (insurance premiums, financial in-
vestments, compensations, and technical provisions). Therefore, we proceed to the next step to
examine the effect of the study’s determinants on the solvency margin of insurance companies in
the short term using the Error Correction Model (ECM) in the ARDL model analysis. The following

table presents the obtained results:
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Table No. (03-16): Estimation of Short-Term Parameters

Vari Coef Std t- ]
able ficient . Error Statistic [rob
D(LI 1.13 0.2 4.3
P) 6259 61575 43918 .0007
D(LF - 0.2 -

P) 0.104550 (03908 0.512732 |.6161
D(LC - 0.1 -

P) 0.867159 (28387 6.754269 (.0000
D(LT 0.40 0.1 -

P) 7336 16395 3.499598 (.0035
Coin - 0.0 -

tEq(-1) 0.64639 84718 7.629940 [.0000

Source: Prepared by the researcher based on EViews12 software

The error correction term measures the speed at which short-term disequilibrium adjusts
toward long-term equilibrium. If the error correction coefficient is negative and statistically signifi-
cant, it confirms the presence of a long-term relationship between the variables.

From the table above, we note that the estimated error correction term (CointEq(-1)) is neg-
ative (-0.64639) and statistically significant at a level below 1%. This indicates that 64% of short-
term errors are corrected within one unit of time (1/0.64639 = 1.55), approximately one year and
seven months, toward its equilibrium value. This means that if any shock affects the variables (in-
surance premiums, financial investments, compensations, and technical provisions), its effect on
the solvency margin will last for about one year and seven months before returning to its equilibri-
um state.

The short-term results indicate that the estimated model parameters are statistically signifi-
cant at a 1% significance level based on the t-statistic test, except for financial investments. The
effects on the solvency margin vary between positive and negative relationships:

e The lagged solvency margin (LSM) does not appear in the short-term model, indicat-
ing that last year’s solvency margin (t-1) is not related to the current year’s solvency margin.

¢ Insurance premiums (D(LIP)) have a statistically significant positive relationship
with the solvency margin, with a coefficient of 1.136259 and a probability value of 0.0007. This

means that a 1% increase in insurance premiums leads to a 1.13% increase in the solvency margin.
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¢ Financial investments (D(LFP)) do not have a significant relationship with the sol-
vency margin, as the coefficient is insignificant, suggesting that financial investments do not influ-
ence the solvency margin of insurance companies in the short term.

e Compensations (D(LCP)) have a statistically significant negative relationship with
the solvency margin, with a coefficient of -0.867159 and a probability value below 1%. This
means thata 1% increase in compensations leads to a 0.86% decrease in the solvency margin.

e Technical provisions (D(LTP)) have a statistically significant positive relationship
with the solvency margin, with a coefficient of 0.407336, meaning a 1% increase in technical pro-
visions leads to a 0.40% increase in the solvency margin.

¢ Financial Compensation: The solvency margin responds inversely to changes in compen-
sation, with a statistically significant coefficient of -1.797057 at a 1% significance level. This aligns
with the logic of insurance theory, indicating that a 1% change in compensation will lead to a 1.79%
change in the solvency margin in the opposite direction. Compensation represents expenses that
negatively impact the insurance activity, potentially pushing the company into financial distress.
The greater the incurred losses and the higher the compensation payments, the more negatively
this affects the solvency margin.

¢ Insurance Premiums: Insurance premiums have a statistically significant positive rela-
tionship with the solvency margin in the long term, with a coefficient estimated at 1.757838 ata 1%
significance level. The results indicate that a 1% change in insurance premiums leads to a 1.75%
change in the solvency margin in the same direction. This positive correlation can be explained by
the fact that insurance premiums serve as the primary source of funding for insurance companies,
contributing to the formation of technical provisions, which are crucial in determining the solvency
level. Increasing insurance premiums places companies in a stronger financial position, whereas a
decline in premiums leads to a decrease in technical provisions, which are recorded on the liabili-
ties side.

e Technical Provisions: Technical provisions exhibit a statistically significant positive rela-
tionship with the solvency margin in the long term, with a coefficient of 0.784337 at a 10% signifi-
cance level. The findings suggest that a 1% change in technical provisions results in a 0.78% change
in the solvency margin in the same direction. The positive correlation between the growth of tech-
nical provisions and the solvency margin in insurance companies indicates that technical provi-
sions are essential in determining solvency. They directly influence the financial standing of insur-
ance firms, as an increase in insurance premiums leads to a rise in technical provisions, enhancing
the companies' ability to fully meet their obligations, which in turn positively impacts their solven-
Cy margin.

Conclusion
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This study focused on the determinants of the solvency margin in insurance companies. After
exploring the theoretical framework that provided insight into various aspects of insurance solven-
cy, we aimed to reinforce this theoretical understanding with an empirical analysis. In this chapter,
we examined key explanatory variables influencing the solvency margin of Algerian insurance
companies based on previous studies. These variables were analyzed as key indicators for as-
sessing financial solvency, highlighting their role in ensuring the financial stability and sustainabil-
ity of these companies. We then applied econometric modeling to determine the factors influencing
the solvency margin of Algerian insurance companies for the period 1998-2021.

Using modern econometric methods, our analysis revealed that the effects of these variables
varied between positive and negative. However, most variables had a positive impact in both the
short and long term. The key findings are:

e The time series variables (LSM, LIP, LFP, LCP, LTP) remained consistent throughout the
study period.

e The time series for the study variables were a mix of those integrated at order I1(0) and
others at order I(1), making the ARDL model the most suitable for measuring and analyzing their
relationships.

e The study showed that insurance premiums, financial investments, and technical provi-
sions positively affected the solvency margin in the long term, while compensation had a negative

impact on the solvency margin in both the short and long term.
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